Abstract. Resilient modulus characteristics of peat soil are generally very low with high potential of deformation and low bearing capacity. The efforts to improve the peat subgrade resilient modulus characteristics is required, one among them is by adding the geopolymer additive. Geopolymer was made as an alternative to replace portland cement binder in the concrete mix in order to promote environmentally friendly, low shrinkage value, low creep value, and fire resistant material. The use of geopolymer to improve the mechanical properties of peat as a road construction subgrade, hence it becomes important to identify the effect of geopolymer addition on the resilient modulus characteristics of peat soil. This study investigated the addition of 0% -20% geopolymer content on peat soil derived from Ogan Komering Ilir, South Sumatera Province. Resilient modulus measurement was performed by using cyclic triaxial test to determine the resilience modulus model as a function of deviator stresses and radial stresses. The test results showed that an increase in radial stresses did not necessarily lead to an increase in modulus resilient, and on the contrary, an increase in deviator stresses led to a decrease in modulus resilient. The addition of geopolymer in peat soil provided an insignificant effect on the increase of resilient modulus value.
INTRODUCTION
Laboratory research has shown that the combination of alkaline activator and industrial waste or mining waste can create binder material in the form of inexpensive and environmentally friendly cement [1] . Aluminium silicate binder from industrial or mining waste is called as inorganic geopolymeric compound because geopolymeric binder is a result of inorganic polycondensation reaction known as geopolymerisation. To balance negative alumino ion, positive ion like alkaline ion is required [2] .
Fly ash from the combustion of coal has been used as a stabilizing agent of soil embankment because it could increase the shear strength of soil and decrease the cost [3] [4] . In fact, the usage of 20% geopolymer in soil embankment stabilization showed optimal result based on the assessment of CBR (California Bearing Ratio) test [5] . In addition, the usage of 20% geopolymer in peat soil showed optimal result based on the assessment of UCS (Unconfined Compression Stress) test [6] . Nevertheless, the increased addition of lime or cement in peat soil (10%, 30%, and 50%) constantly increased the soil bearing capacity [7] .
MR (Resilient Modulus) is used to determine the strength of the subgrade on the pavement design. The soil resilient modulus is determined by deviator stress and radial stress, both in a fine-grained and coarse grained soil. One of the existing soil modulus resilient models is proposed by [8] [9] [10] with a formula as follows: (1) where, is Deviator Stress, is Total Radial Stress, and K 1 , K 2 and K 3 are Coefficient.
It is expected the addition of fly ash with alkaline activators in peat soil can improve the value of resilient modulus as a subgrade. Therefore, a study to investigate the effect of the addition of fly ash and alkaline activator on the peat soil related to the resilient modulus characteristics.
METHODS
Peat soil samples used in this study were taken from Kayu Agung Sub-district, OKI (Ogan Ogan Ilir) District, South Sumatra Province. Furthermore compaction testing was performed on the samples (Pradipta, 2015) where the dry bulk density was very low at 0:41 gr/cm3 with optimum moisture content ranging between 100% to 120%, a specific gravity of 1.39 g/cm3, and acidity (pH) of 4.43 as presented in Fig. 1 .
FIGURE 1. Peat OKI Compacting Test
Source: Pradipta [11] The polymer used as the binder was a mixture of fly ash with the activator solution consisting of sodium silicate (water glass), caustic soda (NaOH), and water. Fly ash was derived from the combustion of coal, including F class in according to ASTM C618 with the silicon content of 59% and aluminum of 12%. Fly ash test and more information data was obtained from PT. Adhimix as a provider of the fly ash (shown in Table -1) . Water Glass consisted of sodium oxide (Na2O) of 16.13% and silicon oxide (SiO2) of 10.7% as tested in the Laboratory of Universitas Indonesia). The composition used in the preparation of geopolymer mixture was based on the percentage by weight, which were: 70% Fly Ash, 10% Water Glass, 10% Soda Fire, and 10% Water.
Resilient modulus testing was performed on the specimens with three different compositions as follows: 1. Peat without Geopolymer 2. Peat mixed with 10% Geopolymer 3. Peat mixed with 20% Geopolymer
The standard loading was based on AASHTO T307 -99 (2003) by using the repeated haversine shaped load in a period of 0.1 second and followed by of 0.9 second. Before starting the resilient modulus testing, specimens were loaded to 6 psi radial stress and 4 psi deviator stress and then given repeated deviator stress as 500 times. When the specimen suffered permanent strain of higher than 5% after receiving repeated loading, the additional 500 times repeated loading was performed. In case after the additional repeated loading the permanent strain was still higher than 5%, then the test could not be performed.
Various deviator stress and radial stress conditions were loaded to the specimen in modulus resilient test where 100 times loadings were repeated in each condition. In the last five cycles of loading, specimen stress and specimen strain were observed to calculate the resilient modulus of the specimen. When the permanent strain was higher than 5%, the resilient modulus could not be specified. The deviator stress and radial stress variations were used in AASHTO T 307, which can be seen in the following Table 2 .
RESULTS AND DISCUSSION
Based on the results of resilient modulus test, the axial strain increased in accordance with the increased load of the repetitive loading. However, the increased rate of the axial strain was higher than the rate of increased loading. It led to declined modulus resilient when the load of repetitive loading load was increased. This phenomenon was probably related to the effects of repetitive loading on peat soil. Nevertheless, the increase of radial stress had insignificant effect on the increase of resilient modulus because the radial stress direction was perpendicular to the axial strain that did not directly influence the axial strain.The addition of polymer on peat soil had insignificant effect on the increase of the resilient modulus value. It was probably caused by geopolymer spread on the peat soil dis not form a compact structure. Additional research is required to provide higher geopolymer content to identify how far the geopolymer can improve the resilient modulus of peat soil and to measure the efficiency of the addition of geopolymer. 
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CONCLUSION
The preliminary conclusion that can be derived from this study is that an increase in radial stresses does not necessarily lead to an increase in modulus resilient. However, an increase in deviator stresses leads to a decrease in modulus resilient. The addition of geopolymer content in peat soil provides an increasing trend of resilient modulus value.
